A B S T R A C T Peripheral blood lymphocytes from 10 nonallergic donors and 7 patients suffering from seasonal allergic rhinitis and receiving desensitization therapy were analyzed by rosette assays for Fc receptors for IgE (FcER) and IgG (FcyR) before, during and after the grass pollen season. Six of seven patients had moderately elevated IgE levels (330+268 IU/ml), all had high titers of skin sensitizing antibodies to grass pollens and serum IgE antibodies as measured by radioallergosorbent tests (RAST). Seven of the nonallergic donors had 2-30 IU/ml IgE and negative RAST, whereas three had 91-267 IU/ml IgE and two were RAST positive to the grass pollens. In March, when the patients were asymptomatic, the mean+SD of the FcER+ lymphocytes did not significantly differ from the nonallergic control group: nonallergic FcER+ 1.2+0.9% (29+20/mm3), allergic FcER+ 2.0+3.1% (48+52/mm3). In contrast, during the grass pollen season in May and June, when the patients developed symptoms of allergic rhinitis, they had significantly (P < 0.01) more FcER+ lymphocytes than the controls: nonallergic FcER+ 1.7±1.9% (40±46/mm3), allergic FcER+ 4.7±1.2% (134+69/mm3). In the postpollen period, August-October, most of the patients again had low numbers of FcER+ lymphocytes: nonallergic FcER+ INTRODUCTION Subpopulations of lymphocytes bear membrane receptors that specifically bind the Fc fragment of a given immunoglobulin class. Lymphocytes with Fc receptors for IgG (FcyR)l have been known for many years (1) . Recently, we described a lymphocyte subpopulation that expresses Fc receptors for IgE (FcER) (2, 3) . The FcE receptors on lymphocytes differ antigenically from those on mast cells (4) and bind IgE with an -hundredfold lower affinity (5, 6) . The FcER+ lymphocytes in normal persons are predominantly B cells that lack Fcy receptors (2) . Ragweed sensitive donors also have a small fraction of FceR+ T cells (7) . In a previous study (8) , we showed that severely atopic patients with highly elevated IgE levels have significantly more FceR+ I Abbreviations used in this paper: E, sheep erythrocytes; Eo, Eo', fresh, fixed ox erythrocytes; FcER lymphocytes than nonallergic controls. In contrast, allergic patients with moderately high IgE levels and no active disease had essentially the same number of these cells as the controls. To determine whether these patients show an increase of FcER+ lymphocytes during active disease, we analyzed peripheral blood lymphocytes from patients known to suffer from severe seasonal allergic rhinitis before, during, and after the grass pollen season. We then compared the changes in the percentages of FcER+ cells with the changes in the patient's total serum IgE and specific IgE as measured by radioallergosorbent test (RAST) to three common grass pollens to which they demonstrated skin sensitizing antibodies.
METHODS
Subjects. Controls were 10 healthy laboratory or clerical workers who had no history of allergies and had taken no medication at the time of blood testing. Donor 9 was also studied in March 1979 when she had severe generalized contact dermatitis, presumably because of exposure to an unidentified chemical.
12 patients who had a history of severe seasonal allergic rhinitis and were receiving maintenance immunotherapy with weekly subcutaneous injections (0.5 ml of a 1:20 wt/vol grass pollen mixture) volunteered to donate blood for the study. They were chosen because the immunotherapy did not control the hay fever symptoms. All but one of the 12 patients had low percentages of FcER+ lymphocytes on initial examination. Serial blood samples before (March), during (May and June), and after (August through October) the 1980 grass pollen season were obtained from only seven patients. Five of them (1, 2, 4, 6 and 7) had received maintenance immunotherapy for 1 yr, patient 3 for 4 yr, and 5 for 5 yr. Pollen counts were determined daily by Donald Street, University of California at San Diego, School of Medicine, by utilizing the intermittent rotorod method. The mean grass pollen counts per month (spores/m3) were March 1980 3.0, April 8.3, May 12.2, August 1.04, and September 1.02. The seven patients studied demonstrated high titers of skin sensitizing antibodies to grass pollens with 6-10 mm dermal wheal responses at 1:10-5 to 1:10-6 dilution of multiple grass pollen antigens. In addition to maintenance immunotherapy, patients were taking oral antihistamines and decongestants and patient 2 also topical nasal beclomethasone throughout the study, particularly when they had severe allergic rhinitis. None of the patients received systemic corticosteroid therapy.
Lymphocytes. Lymphocytes were isolated from 20 ml heparinized venous blood by a slightly modified method originally described by Perlmann et al. (2, 9) . Briefly, the erythrocytes were sedimented in 3% dextran; the mononuclear cell-rich plasma was incubated with colloidal iron, and the iron removed with a magnet. The lymphocytes were then isolated by centrifugation over Ficoll-Hypaque. <1% of the cells in these preparations stained for nonspecific esterase (10) . For rosette assays, the lymphocytes were suspended at 5 x 106 cells/ml in RPMI 1640 medium containing 2.5% fetal calf serum.
Rosette assays. FcER+ lymphocytes were detected in a rosette assay using fixed ox erythrocytes (Eo') coated with human IgE myeloma protein (P. Sha) (2) . The rosette assays were performed in duplicate, in the presence and absence of 2 mg/ml IgE myeloma protein as inhibitor. The percentage of "spontaneously" formed rosettes which were not inhibitable with IgE, usually <0.3%, was subtracted from the number of rosettes formed without inhibitor. FcyR+ lymphocytes were detected in a rosette assay using fresh ox erythrocytes (Eo) sensitized with a subagglutinating dose of rabbit IgG anti-Eo antibodies (2, 11) . Cell surface IgM and IgD positive lymphocytes (sIgM+, sIgD+) were detected with Eo sensitized with conjugates consisting of rabbit Fab' anti-Eo coupled with glutaraldehyde to purified goat F(ab')2 antibodies to human IgM or IgD (12) . T cells were detected as lymphocytes forming spontaneous rosettes with sheep erythrocytes (E) (12) . At least 300, usually 400-800, lymphocytes were counted to obtain the percentages of rosetting cells. Values <0.125% are recorded as 0.0% in the Tables. Many donors were tested repeatedly within a 2-wk period before, during, and after the pollen season. Because no significant changes were found in such short time periods, the results were averaged for the data given in the Tables. The data were analyzed statistically with a Student's t test. P values above 0.05 were not considered statistically significant.
IgE determination. Total serum IgE was determined by paper radioimmunosorbent test (PRISTR, Pharmacia, Inc., Piscataway, N. J.) and specific IgE to Timothy, Bermuda, and June grass pollen extract by RASTR performed by the reference laboratory of Pharmacia, Inc. The serum samples were stored at -20°C and analyzed at the end of the study.
RESULTS
FcER+ lymphocytes in nonallergic and allergic donors. The percentages and total numbers of FcER+ lymphocytes of 10 nonallergic controls and 7 allergic patients before, during, and after the 1980 grass pollen season are summarized in Table I . In the prepollen season, all donors had low percentages of FcER+ lymphocytes, except for one asymptomatic allergic patient who had 8.7%. The variation from 0-2.7% in the control donors was not considered significant, because it was occasionally observed in an individual donor tested repeatedly within a 2-wk span. By contrast, 2 of 10 nonallergic donors and 6 of 7 patients had significant increases of FcER+ lymphocytes during the grass pollen season that clearly exceeded the variations of control donors 1 and 5 who showed the highest variations (Table II) . During the pollen season, the mean+SD percentage and total number of FcER+ lymphocytes of the patients were significantly higher (P < 0.01) than those of the 10 Table III . Seven of the control donors had low IgE levels (2-30 IU/ml) and negative RAST scores (<1000 cpm). Unexpectedly, three control donors (3, 4, 8) had elevated IgE levels and donors 3 and 4 also had positive RAST scores to all three grass pollens tested. None ofthese control donors had a history of allergies; in particular, they never had symptoms suggestive of allergic rhinitis and itching or atopic dermatitis resulting from contact with grasses. Normal donors 9 and 10, who had elevated FcER+ lymphocytes during the grass pollen season, both had low IgE levels and negative RAST scores. Donor 9 was skin test negative and donor 10 was skin test positive at a 1: 10-3 grass pollen dilution. Neither the total IgE nor RAST scores changed much in the nonallergic controls during the study period.
As shown in Table III lymphocyte-mediated, delayed hypersensitivity reaction, and a decrease of T cells has also been reported by others (24) . It was reported that patients with contact dermatitis have an increase of sIgD+ but not sIgM+ lymphocytes (25) . Our donor had a high number ofboth sIgD+ and sIgM+ lymphocytes, suggesting that she had an increase of sIgM+/sIgD+ peripheral blood B lymphocytes, which neither expressed FcER nor FcyR. The majority of FcER+ lymphocytes in normal donors (2, 3) and in atopic patients (7, 8) 
